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1
WIPER BLADE AND WIPER FOR VEHICLE

BACKGROUND OF THE INVENTION

The present invention relates to a wiper blade and a wiper
for a vehicle.

A known wiper blade in the prior art is formed to have a
decreased height by coupling a wiper strip (rubber blade) to a
support frame that combines leaf spring backings (flat main
rods), which are made of a resilient material, without using a
lever assembly that couples a plurality of levers in a direction
intersecting a wiped surface (refer to, for example, Japanese
National Phase Laid-Open Patent Publication No. 2007-
531663).

In the above-described wiper blade, the support frame,
which holds the backing and a base portion of the wiper strip,
is formed by a single member that extends over the entire
length of the wiper blade in its longitudinal direction. Thus, a
coupling member coupled to a wiper arm is further stacked on
and fixed to the support frame. This increases the height of the
wiper blade.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a wiper
blade and a wiper for a vehicle having a sufficiently decreased
height and an aesthetic design.

To achieve the above object, one aspect of the present
invention is a wiper blade including an elongated wiper strip,
a leaf spring backing, a blade holder directly or indirectly
coupled to a wiper arm, and two cases opposed to each other
and arranged at two longitudinal ends ofthe blade holder. The
wiper strip includes a base portion and a wiping portion,
which wipes a wiped surface. The backing extends along a
longitudinal direction of the wiper strip and provides the
wiper strip with rigidity and resilience. The blade holder is
coupled to the backing to restrict movement of the backing in
the longitudinal direction. The blade holder includes a blade
holding portion that surrounds a base portion of the wiper
strip and the backing at a longitudinally central portion of the
wiper strip and the backing. The blade holding portion holds
the wiper strip and the backing to restrict movement of the
wiper strip and the backing in a direction orthogonal to the
longitudinal direction. Each of the cases includes a case hold-
ing portion surrounding the base portion of the wiper strip and
the backing. The case holding portion holds the wiper strip
and the backing to restrict movement of the wiper strip and the
backing in the direction orthogonal to the longitudinal direc-
tion.

Other aspects and advantages of the present invention will
become apparent from the following description, taken in
conjunction with the accompanying drawings, illustrating by
way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention, together with objects and advantages
thereof, may best be understood by reference to the following
description of the presently preferred embodiments together
with the accompanying drawings in which:

FIG. 1 is a perspective view showing a wiper for a vehicle
according to one embodiment of the present invention;

FIG. 2 is a partially exploded perspective view showing the
wiper of FIG. 1;

FIG. 3 is a partial sectional view showing the wiper of FIG.
1
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FIG. 4 is a partial sectional view showing the wiper of FIG.

1

FIGS. 5A and 5B are perspective views of a blade holder
shown in FIG. 1;

FIG. 6 is a perspective view showing a backing, a blade
holder, and a clip of FIG. 2 in a coupled state;

FIG. 7 is a perspective view showing the clip of FIG. 2;

FIG. 8 is a side view showing the backing, the blade holder
and the clip of FIG. 2 in a coupled state;

FIG. 9 is a perspective view showing a wiper blade of F1G.
8;

FIG. 10 is a perspective view showing a wiper arm of FI1G.
2;

FIG. 11 is a side view showing the vehicle wiper of FIG. 1;

FIGS. 12A to 12C are partial perspective views showing
another example of a vehicle wiper;

FIG. 13 A is a perspective view showing a blade holder and
a clip prior to coupling;

FIG. 13B is a perspective view corresponding to a usage
state after a blade holder and a clip are coupled in another
example;

FIG. 14A is a partial cross-sectional view showing a how
coupling is performed in a further example; and

FIG. 14B is a partial cross-sectional view showing a
vehicle wiper in a further example.

DETAILED DESCRIPTION OF THE INVENTION

One embodiment of the present invention will now be
described with reference to FIGS. 1 to 11.

Referring to FIG. 1, a wiper 1 for a vehicle wipes off
raindrops from a windshield, which serves as a wiped surface
of'the vehicle. The wiper 1 includes a wiper arm 2 and a wiper
blade 3, which is coupled to the wiper arm 2. The wiper arm
2 includes a basal end fixed to a pivot shaft (not shown), which
is rotated back and forth by predetermined angles by the
driving force of a wiper motor (not shown). As the pivot shaft
rotates back and forth, the wiper arm 2 swings back and forth.
A distal coupling portion 4 of the wiper arm 2 is biased toward
the windshield (wiped surface) by a biasing mechanism (not
shown). The wiper blade 3 is coupled to the distal coupling
portion 4.

As shown in FIGS. 2 to 4, the wiper blade 3 includes an
elongated wiper strip 11 (rubber blade), which includes a
wiping portion 11a for wiping the wiped surface (wind-
shield), and a leaf spring backing 12, which extends along a
longitudinal direction of the wiper strip 11 and provides the
wiper strip 11 with rigidity and resiliency. The backing 12
plastically deforms to extend along the wiped surface. As
shown in FIG. 3, the wiper strip 11 of the present embodiment
includes a base portion 115 and a narrow portion 11c¢ in
addition to the wiping portion 11a. The base portion 115 has
a substantially rectangular cross-section in a direction
orthogonal to the longitudinal direction. The narrow portion
11c¢ extends downward from a laterally central part of the base
portion 115. The wiping portion 11a extends further down-
ward from the narrow portion 11c. In the description hereaf-
ter, the terms “longitudinal direction” and “lateral direction”
respectively refer to the longitudinal direction and lateral
direction of the wiper blade 3 unless otherwise specified. As
shown in FIGS. 2 and 3, in the present embodiment, the wiper
blade 3 includes only one backing 12, and backing engaging
portions 12a are formed in a longitudinally central part of the
backing 12. The backing engaging portions 12a are formed
by cutting out each of the two lateral sides of the backing 12
toward the laterally central part of the backing 12.
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As shown in FIG. 3, the wiper blade 3 further includes a
blade holder 13 (coupling lever) having blade holding por-
tions 13a (lever holding portion). The blade holding portions
13a encompass the base portion 115 of the wiper strip 11 and
the backing 12 at the longitudinally central parts of the wiper
strip 11 and the backing 12. The blade holding portions 13a
hold and restrict movement the wiper strip 11 and the backing
12 in a direction orthogonal to the longitudinal direction.

More specifically, the blade holder 13 is made of a hard
resin material, such as polyethylene terephthalate or polybu-
tylene terephthalate. As shown in FIGS. 2 to 5B, the blade
holder 13 includes a generally box-shaped lever main body
135 and the blade holding portions 13a. As shown in FIGS. 3
and 5B, the blade holding portions 13a, which are arm-
shaped, extend downward from the two lateral sides of a
lower end surface of the lever main body 136 and further
extend inward in the lateral direction. As shown in FIG. 3, the
blade holding portions 13a of the present embodiment
encompass the base portion 115 and the backing 12 in a state
in which the backing 12 is in contact with (arranged on) an
upper end surface ofthe base portion 115 ofthe wiper strip 11.

As shown in FIGS. 2 to 4 and 5A, a vertical passage 13¢
extends through the lever main body 134 in the vicinity of a
first longitudinal end of the lever main body 135. The vertical
passage 13c¢ extends downward through the blade holding
portion 134 so that the vertical passage 13¢ is in communi-
cation with the blade holding portion 13a. The vertical pas-
sage 13c¢ is generally tetragonal as viewed from above. As
shown in FIG. 4, the vertical passage 13¢ includes a lowerend
portion that is reduced in size in the longitudinal direction.
The lower end portion of the vertical passage 13¢ functions as
a support part accommodation portion 134 that accommo-
dates a support part 14 (see FIG. 2), which functions as a
movement restriction member as will be described later.

As shown in FIGS. 2 to 5B, shaft insertion holes 13e are
formed in the vicinity of the first longitudinal end of the lever
main body 135 (positions corresponding to vertical passage
13¢). The shaft insertion holes 13e extend through the lateral
side walls of the lever main body 135 and communicate the
exterior with the vertical passage 13¢ (support part accom-
modation portion 13d). Thus, the shaft insertion holes 13e
extend in the lateral direction from the inner side surfaces of
the vertical passage 13c¢ to the exterior.

As shown in FIGS. 2, 5A and 5B, guide grooves 13f are
formed in the generally middle part of the two side walls of
the lever main body 135. Each guide groove 13fextends in the
vertical direction along an arc that is concentric with a shaft
center of the shaft insertion hole 13e.

As shown in FIGS. 5A and 5B, retaining wall portions 13g
extend vertically from the two side surfaces of the lever main
body 135 at a second longitudinal end. As shown in FIG. 5A,
an upper wall portion 13/ extends from an upper surface of
the lever main body 1354 at the second longitudinal end. The
upper wall portion 13/% extends in the lateral direction to
connect upper ends of the retaining wall portion 13g.

As shown in FIG. 5A, lower wall portions 13 extends from
the two side surfaces at the lower end of the lever main body
135. Each lower wall portion 13/ extends from the lower end
of the corresponding retaining wall portion 13g to a location
in the vicinity of a first longitudinal end of the lever main body
135. As shown in FI1G. 5A, opposing surfaces 13; are formed
in the first longitudinal ends of the lower wall portions 13i.
Each of the opposing surfaces 13/ is arced and coaxial with
the axis of the insertion holes 13e.

As shown in FIGS. 4 and 5A, a play groove 13k is formed
in a generally central part of an upper surface of the lever main
body 134.
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As showninFIGS. 1,2 and 9, a curved coupling portion 13/
is formed in the blade holder 13. The curved coupling portion
13/ extend from the vicinity of the first longitudinal end of the
lever main body 1354 to the first longitudinal end of the blade
holder 13, and the curved coupling portion 13/ is smoothly
coupled to a fin portion 16 of a case 15, which will be
described later.

The blade holder 13 is coupled to the backing 12 in a state
in which movement of the blade holder 13 in the longitudinal
direction with the backing 12 is restricted. More specifically,
the backing 12 is inserted into the blade holding portions 13«
of'the blade holder 13 along the longitudinal direction. Then,
the blade holder 13 and the backing 12 are positioned in the
longitudinal direction so that the support part accommodation
portion 13d (see FIGS. 3 and 4) and the backing engaging
portion 12a (see FIG. 2) are aligned with each other. The
support part 14 is inserted into the vertical passage 13¢ from
above and fitted (dropped) into the support part accommoda-
tion portion 13d. The support part 14 is engaged with the
backing 12 (backing engaging portion 12a) and the blade
holder 13 (support part accommodation portion 134). This
restricts movement of the blade holder 13 and the backing 12
in the longitudinal direction and positions the blade holder 13
and the backing 12 in the longitudinal direction. As shown in
FIG. 3, the support part 14 of the present embodiment
includes a central portion 14a, which extends in the lateral
direction, and two arm portions 145, which extend downward
from the two opposite ends of the central portion 14a. The
central portion 14q is held in the support part accommodation
portion 134 and engaged with the support part accommoda-
tion portion 134, and the arm portions 145 are respectively
engaged with the backing engaging portions 12a.

A clip 17 (see FIG. 2), which serves as a coupling member,
is coupled to the wiper arm 2. The clip 17 is coupled to the
blade holder 13 pivotally about the axis of the shaft insertion
holes 13e that is orthogonal to the two side surfaces of the
blade holder 13.

As shown in FIG. 2, the clip 17 includes two sidewalls 17a
and an upper wall 175. The sidewalls 17a extend from posi-
tions corresponding to the axis of the shaft insertion holes 13e
to the second longitudinal end along the two side surfaces of
the lever main body 135. The upper wall 175 connects the two
sidewalls 17a and extends along the upper surface of the lever
main body 134.

As shown in FIGS. 2 and 3, support shafts 17¢ are formed
on inner surfaces of the two sidewalls 17a of the clip 17. The
support shafts 17¢ are inserted into the shaft insertion holes
13e to pivotally support the clip 17. As shown in FIG. 3, the
support shafts 17¢ have such lengths that are set so that the
support shafts 17¢ project into the vertical passage 13c¢.

The support shaft 17¢ includes a distal portion that func-
tions stopper as a separation restriction portion 17e that abuts
against an upper surface of the support part 14 fitted into the
support part accommodation portion 134 to restrict separa-
tion of the support part 14 in the upward direction. In this
embodiment, each of the shaft insertion holes 13¢ and the
support shafts 17¢ functions as a portion of the pivotal cou-
pling portion, and the shaft insertion holes 13e and the sup-
port shafts 17¢ form the pivotal coupling portion.

As shown in FIGS. 2 and 6 to 8, engagement projections
17f are formed on outer surfaces of the two sidewalls 17a of
the clip 17. The engagement projections 17fare formed at the
first longitudinal ends of the sidewalls 174 at the rear sides of
the support shafts 17¢. The engagement projections 17f are
formed at vertically central portions of the sidewalls 17a. The
engagement projections 17f have upper and lower end sur-
faces that substantially extend in a direction from the first
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longitudinal ends of the sidewalls 17a toward the second
ends. A curved surface is formed in the vicinity of the second
longitudinal end of the lower end surface. The curved surface
is curved upward so as to become higher as the first end
becomes farther.

As shown in FIG. 6, a notch 17g is formed in the upper wall
1754 in the end of the upper wall 175 in the vicinity of he end
near the axis, that is, in the vicinity of the first longitudinal end
near the support shaft 17¢. The notch 17g allows for pivoting
of the clip 17. The two sidewalls 17a of the clip 17 extend
toward the first longitudinal end slightly further from the
support shaft 17¢ as shown in FIG. 2. Thus, if the upper wall
175 were to extend to a position corresponding to the first
longitudinal end of the sidewalls 174, the upper wall 175
would strike the upper surface of the lever main body 136
when the clip 17 pivots. In this embodiment, however, the
notch 17gis formed in the upper wall 175. This allows the clip
17 to pivot without the need to form a recess in the upper
surface of the lever main body 134.

As shown in FIGS. 7 and 8, arc surfaces 17/, which extend
about the axes of the support shafts 17¢ and shaft insertion
holes 13e, are formed on the lower end surfaces of the two
sidewalls 17a of the clip 17. As shown in FIG. 8, the arc
surfaces 174 are opposed to the opposing surfaces 13; of the
blade holder 13. The arc surfaces 17/ of the present embodi-
ment are opposed to the opposing surfaces 13; to form slight
gaps therebetween in an initial state (state immediately after
coupling. When wear occurs at the pivotal coupling portion
(shaft insertion holes 13e and the support shafts 17¢), the arc
surfaces 17/ move in contact with the opposing surfaces 13;.

As shown in FIGS. 7 and 8, the lower end surfaces of the
sidewalls 17a of the clip 17 extending from the axis of the clip
17 (support shafts 17¢) toward the second longitudinal end
define upper lower end surfaces 17i, which are higher than the
lower parts of the arc surfaces 174. In this manner, in the
lower end surfaces of the two sidewalls 174 of the clip 17 in
the present embodiment, the arc surfaces 17/ are formed only
below the axes of the support shafts 17¢ and extend from the
upper lower end surfaces 17/ in an arcuate form.

As shown in FIG. 8, in a state in which the clip 17 is
coupled to the blade holder 13, a vertically extending gap S is
formed between the retaining wall portion 13g and the second
longitudinal ends of the two sidewalls 17a.

As shown in FIG. 7, guide projections 175, which are fitted
to the guide grooves 13f, are formed on inner side surfaces of
the two the sidewalls 17a of the clip 17 (see FIG. 5). In a state
in which the guide projections 17/ are fitted to the guide
grooves 13/ (usage state after coupling), the guide projections
17;j are guided by the guide grooves 13f. Further, the guide
projections 17/ restrict pivoting of the clip 17 relative to the
blade holder 13 from terminal end positions of the guide
grooves 13f'in the vertical direction.

As shown in FIGS. 2, 4 and 6, a resilient projection 17%,
which is flexible, extends upward in the vertical direction, is
formed on the upper wall 175 of the clip 17. The resilient
projection 17k is formed at a position corresponding to the
play groove 13% (see FIGS. 4 and 5A) of the blade holder 13.
The play groove 13k allows the resilient projection 17% to
bend downward in a state in which the resilient projection 17k
is coupled (see FIGS. 4 and 6).

As shown in FIGS. 1 and 2, the wiper blade 3 includes two
cases 15 that are arranged at the two longitudinal ends of the
blade holder 13 (blade holding portion 13a). The cases each
include case holding portions 15a (see FIG. 2) that surround
the base portion 115 of the wiper strip 11 and the backing 12.
The case holding portions 154 hold the wiper strip 11 and the
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backing 12 to restrict movement of the wiper strip 11 and the
backing 12 in a direction orthogonal to the longitudinal direc-
tion.

Each of the cases 15 is made of soft resin material (resin
material having flexibility) such as polypropylene. The case
15 has a lower rigidity than that of the blade holder 13, more
specifically, the blade holding portion 13a. The case holding
portions 154 have the same shape as the blade holding por-
tions 13a. Thus, the blade holding portions 13a and the case
holding portions 154 are continuous in the longitudinal direc-
tion in a coupled state and entirely surround (accommodate)
the base portion 115 of the wiper strip 11 and the backing 12
in the longitudinal direction.

The fin portion 16, which is made of a rubber material or
elastomer material, is arranged on an upper surface of each
case 15. The case 15 and the fin portion 16 are formed inte-
grally through two-color molding. The fin portion 16 converts
atraveling air stream into pressing force that acts on the wiped
surface. More specifically, the fin portion 16 is curved so that
when the wiper blade 3 is located at a stop position, the height
of'the fin portion 16 from the wiped surface increases toward
the rear of the vehicle. As shown in FIGS. 2 and 9, the curved
coupling portion 13/ of the blade holder 13 is gradually
curved from the generally box-shaped lever main body 135
toward the fin portion 16. The rigidity of the fin portion 16 is
lower than the case 15.

In the present embodiment, coupling portions between the
curved coupling portion 13/, the corresponding case 15 (in-
cluding fin portion 16), and the blade holder 13 (curved cou-
pling portion 13/) are set such that their upper end surfaces are
flush with one another. In other words, the coupling portions
of the curved coupling portion 13/ are shaped continuously
with the corresponding case 15 and blade holder 13. As shown
in FIGS. 2 and 9, a step portion 155 is formed on the case 15
in correspondence with the curved coupling portion 13/. The
step portion 155 extends in the longitudinal direction so that
its upper surface is covered by the blade holder 13 (curved
coupling portion 13/).

As shown in FIG. 1, the wiper blade 3 includes caps 18,
which are fixed to the two longitudinal ends of the backing 12.
Each cap 18 covers a longitudinal end of the backing 12, a
longitudinal end of the case 15 (including fin portion 16), and
a longitudinal end of the base portion 115 of the wiper strip
11.

The clip 17 of the wiper blade 3 is coupled and fixed to the
distal coupling portion 4 of the wiper arm 2.

As shown in FIGS. 2 and 10, the distal coupling portion 4
of'the wiper arm 2 includes an upper covering wall 4a, which
substantially covers an upper surface (upper wall 175) of the
clip 17, and two side covering walls 45, which substantially
cover outer side surfaces (the two sidewalls 17a) of the clip
17. As shown in FIG. 2, an engagement recess 4c is formed in
each side covering wall 45. When the distal coupling portion
4 is coupled to the clip 17 along the longitudinal direction, the
engagement recesses 4c¢ are engaged with the engagement
projections 17/ of the clip 17 in the vertical direction. Each
engagement recess 4c is located at a vertically central portion
of the corresponding side covering wall 45 and formed in so
that a longitudinal distal end (first longitudinal end) of the
engagement recess 4c¢ is open. When the engagement projec-
tion 17f is inserted from the opening into the engagement
recess 4¢ in the longitudinal direction (from the state shown in
FIG. 11 to the state shown in FIG. 8) and coupled to the
engagement recess 4¢, the engagement projection 17fand the
engagement recess 4¢ are engaged with each other in the
vertical direction.
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As shown in FIG. 10, punching is performed to form pro-
jections 4d, which serve as retaining portions, on inner side
surfaces of the two side covering walls 45 of the distal cou-
pling portion 4. The projections 4d project toward a laterally
central part. As shown in FIG. 11, the projections 44 abut
against the retaining wall portion 13g of the blade holder 13 in
the longitudinal direction (state shown by double-dashed
line) when the distal coupling portion 4 is located at a longi-
tudinal position at which the engagement recesses 4¢ are not
engaged with the engagement projections 17f. That is, when
the distal coupling portion 4 is moved in the longitudinal
direction relative to the clip 17 (see FIG. 11) from a state (see
FIG. 8) in which the distal coupling portion 4 is coupled to the
clip 17, the projections 44 abut against the retaining wall
portion 13g to restrict further relative movement (separation)
in the longitudinal direction. In a state in which the projec-
tions 44 abut against the retaining wall portion 13g in the
longitudinal direction (see FIG. 11), movement in the vertical
direction is allowed by the gap S extending along the vertical
direction between the retaining wall portion 13g and the
second longitudinal ends of the sidewalls 17a of the clip 17.

As a result, to assemble the wiper 1, the distal coupling
portion 4 is first moved downward relative to the clip 17.
Then, the distal coupling portion 4 is relatively moved in the
longitudinal direction in a state in which the engagement
recesses 4c are engaged with the engagement projection 17f.
For removal, the distal coupling portion 4 is first moved in the
longitudinal direction relative to the clip 17 to remove the
engagement recesses 4c¢ from the engagement projection 171,
Then, the distal coupling portion 4 is relatively moved
upward and removed.

As shown in FIG. 8, the projections 4d are formed at
positions where the projections 44 abut against the upper
lower end surface 17i of the clip 17 in a state in which the
distal coupling portion 4 is coupled to the clip 17.

The projections 4d are formed at positions where they abut
against lower ends of the guide projections 175 (see FIG. 7),
and the projections 44 abut against lower terminal ends of the
guide grooves 13f(see FIG. 5). The projections 4d restrict the
pivoting of the clip 17 or the distal coupling portion 4 relative
to the blade holder 13. That is, in a state in which the distal
coupling portion 4 is coupled to the clip 17, the projections 44
are integrally engaged with the guide projections 17;. This
increases the rigidity of the projections 44 and the guide
projections 17; and restricts the pivoting of the clip 17 or the
distal coupling portion 4.

As shown in FIGS. 2, 4 and 10, a fitted hole 4e, which
serves as a fitted portion, is formed in the upper covering wall
4a of the distal coupling portion 4. The resilient projection
17k is fitted into the fitted hole 4e in a state in which the distal
coupling portion 4 is coupled to the clip 17 (see FIG. 8) and
the resilient projection 17k is not bent downward. Hence, the
resilient projection 17k is engaged with the fitted hole 4¢ in
the longitudinal direction. In this structure, if any external
force is not applied to the resilient projection 17%, relative
movement of the distal coupling portion 4 and the clip 17 in
the longitudinal direction is prevented.

As shown in FIG. 3, lap portions 4f are formed in the side
covering walls 45 of the distal coupling portion 4. The lap
portions 4f extend downward in the vertical direction to posi-
tions corresponding to the backing 12.

The operation of the vehicle wiper 1 will now be described.

In the vehicle wiper 1, the wiper blade 3 (excluding the clip
17) is pivotal relative to the wiper arm 2 and the clip 17, which
is fixed to the distal coupling portion 4 of the wiper arm. When
the distal coupling portion 4 of the wiper arm 2 is biased
toward the windshield (wiped surface) by the biasing mecha-
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nism (not shown), the biasing force is transmitted to the wiper
strip 11 through the clip 17, the blade holder 13 and the
backing 12. As a result, the wiping portion 11a of the wiper
strip 11 is pressed against the windshield (wiped surface) over
its entire length in the longitudinal direction. When the
vehicle is traveling, the fin portion 16 converts a traveling air
stream into a pressing force that acts toward the windshield
(wiped surface), and the wiping portion 11a of the wiper strip
11 is pressed against the windshield (wiped surface). Accord-
ingly, when the wiper arm 2 is pivoted back and forth about its
pivot axis, satisfactory wiping is performed.

The advantages of the above embodiment will now be
described.

(1) The blade holding portion 13a and the case holding
portion 15a hold the wiper strip 11 and backing 12 in the
longitudinal direction to entirely restrict movement of the
wiper strip 11 and backing 12 in a direction orthogonal to the
longitudinal direction. The blade holder 13, which is directly
coupled to the wiper arm 2 or indirectly coupled by the clip 17
to the wiper arm 2, is coupled to restrict movement of the
blade holder 13 in the longitudinal direction relative to the
backing 12. Therefore, the backing 12 is not displaced rela-
tive to the blade holder 13 in the longitudinal direction. Fur-
ther, the blade holding portion 134 of the blade holder 13 is
arranged between the case holding portions 154 of the two
cases 15 so that the blade holding portion 13« is located on an
upper surface 1256 of the backing 12. Hence, as compared with
a structure in which a single case corresponds to the entire
length of the backing 12 and a blade holder holds a longitu-
dinally central portion of the case, the overlapped amount of
components in the wiper blade 3 in the vertical direction can
bereduced. As a result, the height from the wiped surface can
be sufficiently reduced, and the wiper blade 3 may be slim and
low thereby having an aesthetic design.

(2) When the wiper 1 is operated, the wiper arm 2 first
moves. That is, the blade holder 13 to which the wiper arm 2
is coupled first moves. In this state, when a friction force
between the wiped surface and the wiper strip 11 is large or
when the wiper strip 11 is frozen and stuck to the wiped
surface in a cold region, the wiper strip 11 (more specifically,
wiping portion 11a) is pulled. Hence, the base portion of the
wiper strip 11, which is made of a rubber material or the like,
is deformed and pulled out from the blade holding portions
13a of the blade holder 13, which surrounds and holds the
backing 12 and the base portion of the wiper strip 11. In
addition, when the rigidity of the blade holding portion 13a is
low, the blade holding portion 134 is deformed and the wiper
strip 11 is easily pulled out. In the present embodiment,
however, at least the blade holding portion 13« has a higher
rigidity than the case 15, which is formed in conformance
with the wiped surface. This prevents separation of the wiper
strip 11 from the blade holding portion 13a.

(3) The cases 15 are arranged in an immovable state in the
longitudinal direction relative to the backing 12 due to the
caps 18 and the blade holder 13. The cases 15 are not fixed to
the backing 12. The cases 15 are arranged between the blade
holder 13 and the caps 18. Hence, the wiper blade 3 can easily
be coupled. Further, the cross-sectional shape of the case 15 is
uniform in the longitudinal direction. Thus, the case 15 can
easily be manufactured.

(4) The notch 17g allowing for pivoting of the clip 17 is
formed in the end of the upper wall 175 of the clip 17 near the
axis (end closeto the support shafts 17¢). Hence, the height of
the upper wall 175 from the wiped surface can be kept low,
and the clip 17 is allowed to rotate without forming a recess in
the upper surface of the lever main body 135 to allow for
pivoting of the clip 17. Since a recess does not have to be



US 9,174,610 B2

9

formed in the upper surface of the lever main body 135 to
allow for the clip 17 to pivot, high rigidity can be maintained
for the lever main body 135 (blade holder 13).

(5) The pivotal coupling portions (shaft insertion holes 13¢
and support shafts 17¢) that pivotally couple the blade holder
13 and the clip 17 to each other are arranged at the pivoting
axis position in each of the two side surfaces of the lever main
body 135 of the blade holder 13 and two sidewalls 174 of the
clip 17. In this structure, the clip 17 is pivotal relative to the
blade holder 13. The arc surfaces 17/, which are coaxial with
the pivot axis, are formed on the lower end surfaces of the
sidewalls 17a of the clip 17, and the opposing surfaces 137,
which are opposed to the arc surfaces 174, are formed on the
blade holder 13. Thus, a portion that pivotally supports the
clip 17 can be added to a portion other than the pivotal
coupling portion (shaft insertion holes 13e and support shafts
17¢). The clip 17 always receives a force (pressing force)
acting downward (toward the wiped surface) from the wiper
arm 2. However, by receiving the arc surfaces 174 at the lower
ends of the two sidewalls 17a with the opposing surfaces 13;
of the blade holder 13, the durability can be improved in the
pivotal coupling portion (shaft insertion holes 13e and sup-
port shafts 17¢). In the present embodiment, in the initial state
(state immediately after members are coupled), the arc sur-
faces 17/ are set to be opposed to the opposing surfaces 135
with slight gaps formed therebetween. Thus, the coupling
properties are improved without the need for high dimen-
sional accuracy, and the pivotal coupling portion (shaft inser-
tion holes 13e and support shafts 17¢) allows for smooth
pivoting. When a slight wear occurs in the pivotal coupling
portion (shaft insertion holes 13¢ and support shafts 17¢), the
arc surfaces 174 and the blade holder 13 move in contact with
each other. This suppresses further wear of the pivotal cou-
pling portion (shaft insertion holes 13e and support shafts
17¢).

(6) The curved coupling portion 13/ coupled to the fin
portions 16 of the cases 15 is formed on the blade holder 13.
Hence, the cases 15 and the blade holder 13 are coupled to
each other with a smooth shape that does not include any
sudden steps, and the aesthetic appeal of the wiper can be
improved. Since sudden steps are suppressed, the traveling air
stream can be rectified in a preferable manner.

(7) The coupling portions between the cases 15 (including
fin portions 16) and the blade holder 13 (curved coupling
portion 13/) are set so that their upper end surfaces are flush
with each other. This improves the appearance of the wiper.
Further, the step portion 156 extending in the longitudinal
direction is formed on the case 15 (including fin portion 16) so
that the upper surface of the case 15 can be covered by the
blade holder 13 (curved coupling portion 13/). Thus, the step
portion 155 reduces the entry of foreign matter (snow, dry
leaves, or the like) into the case 15 from the coupling portions
of the upper end surfaces.

(8) The blade holding portion 13a and the case holding
portion 15a surround and hold the base portion 115 and the
backing 12 in a state in which the backing 12 abuts against the
upper end surface ofthe base portion 115 ofthe wiper strip 11.
That is, the blade holding portion 13a and the case holding
portion 154 do not have walls between the wiper strip 11 and
the backing 12. As compared with a structure having such a
wall, the height of the wiper blade 3 from the wiped surface
can be further reduced.

(9) The distal coupling portion 4 of the wiper arm 2
includes the lap portions 4f extending downward in the ver-
tical direction to positions corresponding to the backing 12.
Hence, even if a force acts to twist and deform the blade
holding portion 13a together with the backing 12 at the por-

5

10

15

20

25

30

35

40

45

50

55

60

65

10

tion of the wiper 1 where the lap portions 4f'is arranged, the
lap portions 4f suppresses deformation of the blade holding
portion 13a.

(10) The wiper blade 3 is coupled in engagement with the
backing 12 and the blade holder 13 in the longitudinal direc-
tion, and the wiper blade 3 includes the support part 14 that
restricts relative movements of the backing 12 and the blade
holder 13 in the longitudinal direction. Thus, by coupling the
support part 14 after aligning the backing 12 and the blade
holder 13, their relative positions in the longitudinal direction
can be fixed. In a structure in which the resilient engaging
portion is integrally formed with the blade holder to restrict
movement of the blade holder relative to the backing in the
longitudinal direction, the resilient engaging portion may be
caught in the wiper strip when the wiper strip and the blade
holder are coupled to each other. In the wiper blade 3 of the
present embodiment, the resilient engaging portion is pre-
vented from being caught. Hence, the wiper blade 3 has
satisfactory coupling properties and can suppress damages
(breakage or wear) during coupling.

(11) The clip 17 includes the separation restriction portion
17e (distal portion of the support shaft 17¢) to restrict upward
separation of the support part 14. Thus, when the clip 17 is
coupled to the blade holder 13, this automatically prevents the
support part 14 from being upwardly separated.

(12) The separation restriction portion 17e is the support
shaft 17¢ (its distal portion) that is inserted into the shaft
insertion hole 13e of the blade holder 13 and pivotally sup-
ports the clip 17. Since the support shaft 17¢ implements two
functions, the shape of the clip 17 can be prevented from
becoming complicated, for example.

(13) The engagement projections 17f are formed on the
outer side surfaces ofthe two sidewalls 17a ofthe clip 17. The
engagement recesses 4¢, which engage with the engagement
projections 17f in the vertical direction by coupling the
engagement recesses 4¢ and the clip 17 along the longitudinal
direction, are formed in the two side covering walls 45 of the
distal coupling portion 4 in the wiper arm 2. This restricts
movement of the wiper arm 2 in the vertical direction relative
to the clip 17. For example, when the wiper arm (distal cou-
pling portion) includes two surrounding portions extending to
surround the lower surface of the clip at positions correspond-
ing to the pivot axis about which the clip 17 rotates, compo-
nents are stacked in the vertical direction. This increases the
height of the wiper blade from the wiped surface. As com-
pared with such a wiper blade, the wiper blade 3 ofthe present
embodiment lowers the height of the wiper blade 3 from the
wiped surface. As compared with the wiper arm including
surrounding portions, the shape of the distal coupling portion
4 of the wiper arm 2 can be simplified. This facilitates manu-
facturing of the wiper arm 2.

(14) The blade holder 13 includes the retaining wall portion
13g which abuts, in the longitudinal direction, against the
retaining portion (projections 44) formed on the distal cou-
pling portion 4 in a state in which the distal coupling portion
4 is present in the longitudinal position when the engagement
recess 4c¢ is not engaged with the engagement projection 17f.
Thus, the clip 17 (and thus, wiper blade 3) cannot easily be
separated from the distal coupling portion 4. More specifi-
cally, in the above structure, the distal coupling portion 4 of
the wiper arm 2 is first moved downward relative to the clip
17. Then, the distal coupling portion 4 is relatively moved in
the longitudinal direction. This engages the engagement
recess 4¢ with the engagement projection 177, and the distal
coupling portion 4 is coupled to the clip 17. When the distal
coupling portion 4 of the wiper arm 2 is first moved relative to
the clip 17 in the longitudinal direction to remove the engage-
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ment recess 4¢ from the engagement projection 17 and the
distal coupling portion 4 is then relatively moved upward, the
distal coupling portion 4 is removed from the clip 17. In a
state in which the vehicle wiper 1 is mounted on the vehicle,
for example, even if the clip 17 is moved in the longitudinal
direction relative to the distal coupling portion 4, the distal
coupling portion 4 is less prone to be relatively moved upward
by the biasing force that is applied to the wiper arm 2 by the
biasing mechanism (not shown). Thus, the clip 17 (i.e., wiper
blade 3) is not easily separated from the distal coupling por-
tion 4.

(15) A lower end surface of the clip 17, which is located at
aposition separated from the pivot axis of the rotating clip 17,
is the upper lower end surface 17/, which is higher than the
lower end surface (arc surface 174) at a position correspond-
ing to the pivot axis. This becomes possible since there is no
pivotal coupling portion (support shaft 17¢) arranged at a
position corresponding to the pivot axis. The projections 4d,
which serve as the retaining portion, projects to abut against
the upper lower end surface 17: in a state in which the distal
coupling portion 4 is coupled to the clip 17. Hence, in addition
to the engagement recess 4¢ and the engagement projection
17f, the upper covering wall 4a and the projections 4d restrict
movement of the wiper arm 2 (distal coupling portion 4) in the
vertical direction relative to the clip 17. Thus, in the coupled
state, movement of the wiper arm 2 (distal coupling portion 4)
in the vertical direction relative to the clip 17 is restricted in
the coupled state.

(16) The projection 4d is arranged so as to abut against the
lower end of the guide projection 17; of the clip 17. In this
structure, the projection 4d abuts against one of terminal ends
of the guide groove 13f. This restricts pivoting of the clip 17
relative to the blade holder 13. Hence, the pivoting can be
restricted within a preset range while increasing the rigidity
of the projection 44 and the guide projection 17;.

(17) The resilient projection 17k is formed on the upper
wall 175 of the clip 17. The fitted hole 4e is formed in the
upper covering wall 4a of the distal coupling portion 4. The
resilient projection 17k is fitted into the fitted hole 4e, and the
resilient projection 17k is engaged with the fitted hole 4¢ in
the longitudinal direction in a state in which the resilient
projection 17kis not bent downward. Thus, as long as external
force is not applied to the resilient projection 17k, the distal
coupling portion 4 and the clip 17 relatively move in the
longitudinal direction.

It should be apparent to those skilled in the art that the
present invention may be embodied in many other specific
forms without departing from the spirit or scope of the inven-
tion. Particularly, it should be understood that the present
invention may be embodied in the following forms.

In the above embodiment, the notch 17g that allows the clip
17 to pivot is formed in the upper wall 175 of the clip 17.
However, the invention is not limited to such a structure. For
example, a recess that allows pivoting may be formed in an
upper surface of the lever main body 134.

In the above embodiment, the arc surfaces 17/ are formed
on the lower end surfaces of the two sidewalls 17a of the clip
17, and the opposing surfaces 13/ opposed to the arc surfaces
174 are formed on the blade holder 13. However, the inven-
tion is not limited to this structure. For example, the arc
surfaces 17/ and the opposing surfaces 13 do not have to be
formed.

In the above embodiment, the curved coupling portion 13/,
which is smoothly coupled to the fin portion 16 of the case 15,
is formed on the blade holder 13. However, the invention is
not limited to such a structure. For example, the curved cou-
pling portion 13/ does not have to be formed on the blade
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holder. Further, the case 15 includes the fin portion 16. How-
ever, the invention is not limited to such a configuration. For
example, when the wiper 1 is applied to a vehicle wiper that
wipes a rear window, the case does not have to include the fin
portion 16.

In the above embodiment, upper end surfaces of the cou-
pling portions between the case 15 (including fin portion 16)
and the blade holder 13 (curved coupling portion 13/) are
flush with each other. However, the invention is not limited to
such a structure. For example, the upper end surfaces of the
coupling portions may include a step. The step portion 155
extending in the longitudinal direction is formed on the case
15 (including fin portion 16) to cover the upper surface of the
step portion 155 with the blade holder 13 (curved coupling
portion 13/). However, the invention is not limited to such a
structure. For example, the step portion 1554 does not have to
be formed.

In the present embodiment, the blade holding portion 13«
and the case holding portion 15« surround the base portion
115 and the backing 12 in a state in which the backing 12
abuts against the upper end surface of the base portion 115 of
the wiper strip 11. However, the invention is not limited to
such a structure. For example, a wall may be arranged
between the wiper strip 11 and the backing 12. The wall may
be formed integrally with or separately from the blade hold-
ing portion 13a and the case holding portion 154.

Inthe above embodiment, the lap portions 4f extend down-
ward in the vertical direction to positions corresponding to the
backing 12 formed on the distal coupling portion 4 of the
wiper arm 2. However, the invention is not limited to such a
structure. The lap portions 4/ do not have to be formed on the
distal coupling portion.

In the above embodiment, the backing 12 and the blade
holder 13 are coupled so that they are engaged with each other
in the longitudinal direction, and the support part 14 restricts
relative movement of the backing 12 and the blade holder 13
in the longitudinal direction. However, the invention is not
limited to such a structure. For example, a resilient engaging
portion for restricting the movement in the longitudinal direc-
tion relative to the backing may be formed integrally with the
blade holder.

In the above embodiment, the engagement projections 17f
are formed on the two sidewalls 17a of the clip 17, and the
engagement recesses 4¢ are formed on the two side covering
walls 45 of the distal coupling portion 4. The engagement
recesses 4¢ are engaged with the engagement projections 17/
in the vertical direction by coupling the distal coupling por-
tion 4 with the clip 17 along the longitudinal direction. How-
ever, the invention is not limited to such a structure. For
example, another structure that engages the clip 17 and the
distal coupling portion 4 in the vertical direction may be used.

In the above embodiment, the clip 17 includes the separa-
tion restriction portion 17¢ (distal end of support shaft 17¢)
that restricts upward separation of the support part 14. How-
ever, the invention is not limited to such a structure. For
example, the clip does not have to include the separation
restriction portion 17e. In this case, the support part (move-
ment restriction member) may include a retaining hook that
engages with the blade holder. The retaining hook restricts
separation of the support part in a direction opposite to the
coupling direction of the support part. This structure facili-
tates the coupling of the wiper blade and automatically
restricts separation of the support part (movement restriction
member). Further, the support part (movement restriction
member) may be press-fitted and fixed, for example. Alterna-
tively, the support part (movement restriction member) may
be adhered and fixed, for example.
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For example, the clip 17 does not have to include the
separation restriction portion 17e, and the movement restric-
tion member may be formed integrally with the clip 17. In this
structure, the number of parts is less than when the support
part 14 (movement restriction member) is a discrete member.

The separation restriction portion 17e is the distal portion
of the support shaft 17¢ inserted into the shaft insertion hole
13e of the blade holder 13 to pivotally support the clip 17.
However, the invention is not limited to such a structure. For
example, as long as separation of the support part 14 can be
restricted, the separation restriction portion may be arranged
another portion of the clip 17, that is, a portion that differs
from the support shaft 17c¢.

In the above embodiment, the vertical passage 13¢ extends
through the lever main body 134 until coming into commu-
nication with the blade holding portion 134a. The support part
14 is inserted into the vertical passage 13¢ from above the
lever main body 135, and the support part 14 is fitted into the
support part accommodation portion 13d. However, the
invention is not limited to such a structure. The support part
14 may be fitted into another structure. As shown in FIGS.
12A to 12C, for example, the vertical passage 13¢ ofthe blade
holder 13 is closed by an upper end wall 13m. In this case, the
support part 14 is first inserted (see FIG. 12B) into the lever
main body 135 through the shaft insertion hole 13e in the
lateral direction as shown in FIG. 12A. Then, the support part
14 is lowered toward the support part accommodation portion
13d below the support part 14 (see FIG. 3) and fitted into the
support part accommodation portion 13d (see FIG. 12C). In
this structure, the support part 14 may be engaged with the
backing 12 (backing engaging portion 12a) and the blade
holder 13 (support part accommodation portion 134) in the
longitudinal direction. In this structure, the vertical passage
13¢ does not extend upward, and the lever main body 136
includes the upper end wall 13m. Thus, the rigidity of the
blade holder 13 (lever main body 135) can be increased.

The support shaft 17¢ of the above embodiment has a
simple cylindrical shape. However, the invention is not lim-
ited to such a structure. For example, the distal end of support
shaft may include an inclined surface to improve the coupling
properties.

More specifically, as shown in FIGS. 13A to 14B, a clip 21,
which serves as a coupling member, includes support shafts
22. Each support shaft 22 has a distal end including an
inclined surface 22a. In a usage state after coupling (see FIG.
13B), the inclined surface 22a decreases the height of the
support shaft 22 in a direction that differs from the direction
of the wiped surface. In the same manner as the above
embodiment, when the guide projections 17; are fitted in the
guide grooves 13fin the usage state after coupling as shown in
FIGS. 13B and 14A, the clip 21 is arranged to be generally
horizontal in the longitudinal direction together with the
blade holder 13. As shown in FIGS. 13A and 14A, the
inclined surface 22a is formed to decrease the height of the
support shaft 22 toward a first longitudinal end of the clip 21.
The inclined surface 22ais formed in generally one halfof the
distal surface (top surface) of the support shaft 22. The
remaining half of the distal end is flat so that the height of the
support shaft 22 is fixed. The clip 21 further includes a notch
23 that is larger than the notch 17g of the above embodiment.
The notch 23 allows the two support shafts 22 to be easily bent
away from each other. Further, as shown in FIG. 13A, in a
state in which the clip 21 is orthogonal to the blade holder 13,
the notch 17g allows the support shafts 22 to be fitted into and
coupled to the insertion holes 13e. This example does not
include the arc surfaces 17/ and the opposing surfaces 13;.
This also allows for the coupling.
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This structure improves the coupling properties while
increasing the wear resistance. In detail, during coupling, as
shown in FIGS. 13A and 14A, the support shafts 22 are
coupled to the insertion hole 13e from a lower side to a higher
side. In other words, the support shafts 22 are fitted into and
coupled to the insertion holes 13e in a state in which the clip
21 is orthogonal to the blade holder 13. This facilitates the
coupling. Further, in a coupling state after the coupling in
which the guide projections 177 are fitted to the guide grooves
13f as shown in FIG. 14B, even when force is transmitted
from the support shafts 22 to the insertion holes 13e in the
direction of the wiped surface, the support shafts 22 contact
and move over a wider area than when the inclined surfaces
22a are inclined in the direction of the wiped surface. This
improves the wear resistance.

Further, in the same manner as the above embodiment, in
this example, as shown in FIG. 14B, each support shaft 22
includes a distal portion that defines a separation restriction
portion 224. Thus, the formation of the inclined surface 22a
further ensures that separation of the support part 14 in the
upward direction, which is opposite the direction of the wiped
surface, is restricted.

The guide projection 17; of the above embodiment and the
modified example described above may include an inclined
surface formed in a bottom corner located toward the wiped
surface in a usage state after coupling.

In the above embodiment, the distal coupling portion 4
includes the projections 44, which serve as the retaining por-
tions, and the blade holder 13 includes the retaining wall
portion 13g. However, the invention is not limited to such a
structure. For example, the distal coupling portion 4 does not
have to include the projections 44, and the blade holder 13
does not have to include the retaining wall portion 13g.

In the above embodiment, the retaining portion is the pro-
jection 4d that projects and abuts against the upper lower end
surface 17i of the clip 17. However, the invention is not
limited to such a structure. For example, slits extending in the
longitudinal direction and having open ends may be formed in
the two sidewalls 17a of the clip 17, and projections may be
arranged on the side covering walls 45 so that the projections
are movable in the slits in the longitudinal direction.

In the above embodiment, the projections 44 are arranged
so that they abut against the lower ends of the guide projec-
tions 17 of the clip 17. However, the invention is not limited
to such a structure. For example, the projections 4d may be
located at positions deviated from the lower ends of the guide
projections 17;.

The present examples and embodiments are to be consid-
ered as illustrative and not restrictive, and the invention is not
to be limited to the details given herein, but may be modified
within the scope and equivalence of the appended claims.

The invention claimed is:

1. A wiper blade comprising:

an elongated wiper strip including a base portion and a
wiping portion, which wipes a wiped surface;

a leaf spring backing that extends along a longitudinal
direction of the wiper strip and provides the wiper strip
with rigidity and resilience;

abladeholder directly or indirectly coupled to a wiper arm,
wherein the blade holder is coupled to the backing to
restrict movement of the backing in the longitudinal
direction, the blade holder includes a blade holding por-
tion that surrounds the base portion of the wiper strip and
the backing at a longitudinally central portion of the
wiper strip and the backing, and the blade holding por-
tion holds the wiper strip and the backing to restrict
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movement of the wiper strip and the backing in a direc-
tion orthogonal to the longitudinal direction;

two cases opposed to each other and arranged at two lon-
gitudinal ends of the blade holder, wherein each of the
cases includes a case holding portion surrounding the
base portion of the wiper strip and the backing, and each
case holding portion holds the wiper strip and the back-
ing to restrict movement of the wiper strip and the back-
ing in the direction orthogonal to the longitudinal direc-
tion;

amovement restriction member coupled to and engaged in
the longitudinal direction with the backing and the blade
holder to restrict relative movement of the backing and
the blade holder in the longitudinal direction; and

a coupling member that is pivotally coupled to the blade
holder and coupled to the wiper arm, wherein

the movement restriction member is fitted and coupled to
the backing and the blade holder in a certain direction,
and

the coupling member includes a separation restriction por-
tion that restricts separation of the movement restriction
member in a direction opposite the certain direction.

2. The wiper blade according to claim 1, wherein the two

cases are made of a resilient resin material,

each of'the cases is resiliently deformable toward the wiped
surface to follow plastic deformation of the backing
toward the wiped surface, and

the blade holding portion has rigidity that is higher than
that of each case.

3. The wiper blade according to claim 2, wherein the blade

holder has a rigidity that is higher than that of each case.

4. The wiper blade according to claim 1, further comprising
two caps respectively engaged with two longitudinal ends of
the backing, wherein

the backing is fitted into the two cases in the longitudinal
direction,

the cases are arranged between the blade holder and the two
caps, and

the cases are arranged in an immovable state in the longi-
tudinal direction relative to the backing due to the cap
and the blade holder.

5. The wiper blade according to claim 1, further comprising

a coupling member that is pivotally coupled to the blade
holder and coupled to the wiper arm, wherein

the coupling member includes two sidewalls, which
respectively extend along two side surfaces of the blade
holder from a pivot axis, and an upper wall, which con-
nects the two sidewalls and extends along an upper sur-
face of the blade holder, and

a notch is formed in an end portion of the upper wall
located toward the pivot axis allowing for pivoting of the
coupling member.

6. The wiper blade according to claim 1, further comprising

a coupling member that is pivotally coupled to the blade
holder and coupled to the wiper arm, wherein

the coupling member includes two sidewalls, which
respectively extend along two side surfaces of the blade
holder from a pivot axis, and an upper wall, which con-
nects the two sidewalls and extends along an upper sur-
face of the blade holder,

a pivotal coupling portion is arranged in two side surfaces
of the blade holder and two sidewalls of the coupling
member at positions corresponding to the pivot axis, the
pivotal coupling portion pivotally couples the blade
holder and the coupling member to each other,
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each of the two sidewalls of the coupling member includes,
in a lower end surface, an arc surface extending around
the pivot axis, and

the blade holder includes opposing surfaces that are

opposed to the arc surfaces.

7. The wiper blade according to claim 1, wherein

each of the cases includes a fin portion that converts a

traveling air stream into a pressing force acting toward
the wiped surface, and

the blade holder includes a curved coupling portion that is

continuous with the fin portion.

8. The wiper blade according to claim 1, wherein the blade
holding portion and the case holding portion surround the
base portion and the backing in a state in which the backing
abuts against an upper end surface of the base portion of the
wiper strip.

9. The wiper blade according to claim 1, wherein

the blade holder includes a shaft insertion hole, which is

formed at a position corresponding to a pivot axis of the
coupling member, and a support part accommodation
portion, which is in communication with the shaft inser-
tion hole,

the movement restriction member is coupled to and accom-

modated in the support part accommodation portion,
the coupling member includes a support shaft that is
inserted into the shaft insertion hole,

the coupling member is pivotally supported by the blade

holder through the support shaft, and

the support shaft functions as the separation restriction

portion.

10. The wiper blade according to claim 9, wherein the
movement restriction member is coupled to and accommo-
dated in the support part accommodation portion through the
shaft insertion hole.

11. The wiper blade according to claim 1, wherein

the blade holder includes a shaft insertion hole formed at a

position corresponding to a pivot axis of the coupling
member,

the coupling member includes two support shafts inserted

into the shaft insertion holes,

the two support shafts pivotally support the coupling mem-

ber on the blade holder,

the support shafts each include a distal end, and

the distal end of each support shaft includes an inclined

surface that is inclined so that a height of the support
shaft decreases in a direction that differs from the direc-
tion of the wiped surface in a usage state after coupling.

12. The wiper blade according to claim 11, wherein

the coupling member is arranged to be generally horizontal

in its longitudinal direction in a usage state after cou-
pling, and

the inclined surface is formed so that the height of the

support shaft decreases toward a first longitudinal end of
the coupling member.

13. A vehicle wiper comprising:

the wiper blade according to claim 1, and

the wiper arm including a distal coupling portion, wherein

the distal coupling portion includes two lap portions
extending downward to a position corresponding to the
backing in a vertical direction.

14. The wiper blade according to claim 1, wherein

the movement restriction member is fitted and coupled to

the backing and the blade holder in a direction that
intersects with the wiped surface, and
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the coupling member includes a separation restriction por-
tion that restricts separation of the movement restriction
member in the direction that intersects with the wiped
surface.

15. The wiper blade according to claim 1, wherein

the movement restriction member is fitted and coupled to
the backing and the blade holder from above the wiped
surface, and

the coupling member includes a separation restriction por-
tion that restricts upward separation of the movement
restriction member.

16. A wiper blade comprising:

an elongated wiper strip including a base portion and a
wiping portion, which wipes a wiped surface;

a leaf spring backing that extends along a longitudinal
direction of the wiper strip and provides the wiper strip
with rigidity and resilience;

ablade holder directly or indirectly coupled to a wiper arm,
wherein the blade holder is coupled to the backing to
restrict movement of the backing in the longitudinal
direction, the blade holder includes a blade holding por-
tion that surrounds and engages the base portion of the
wiper strip and the backing at a longitudinally central
portion of the wiper strip and the backing, and the blade
holding portion holds the wiper strip and the backing to
restrict movement of the wiper strip and the backing in a
direction orthogonal to the longitudinal direction; and

two cases opposed to each other and arranged at two lon-
gitudinal ends of the blade holder, wherein each of the
cases includes a case holding portion surrounding the
base portion of the wiper strip and the backing, and each
case holding portion holds the wiper strip and the back-
ing to restrict movement of the wiper strip and the back-
ing in the direction orthogonal to the longitudinal direc-
tion, wherein

the cases and the blade holder include coupling portions
that are opposed to each other,

the coupling portions include upper end surfaces that are
flush with each other,

one of the case and the blade holder includes a step extend-
ing in the longitudinal direction, and

the step includes an upper surface covered by the other one
of the case and the blade holder.

17. The wiper blade according to claim 16, wherein

the two cases are made of a resilient resin material,

each of'the cases is resiliently deformable toward the wiped
surface to follow resilient deformation of the backing
toward the wiped surface, and

the blade holding portion has rigidity that is higher than
that of each case.

18. The wiper blade according to claim 17, wherein the

blade holder has a rigidity that is higher than that of each case.
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19. The wiper blade according to claim 16, further com-
prising two caps respectively engaged with two longitudinal
ends of the backing, wherein

the backing is fitted into the two cases in the longitudinal
direction,

the cases are arranged between the blade holder and the two
caps, and

the cases are arranged in an immovable state in the longi-
tudinal direction relative to the backing due to the cap
and the blade holder.

20. The wiper blade according to claim 16, further com-
prising a coupling member that is pivotally coupled to the
blade holder and coupled to the wiper arm, wherein

the coupling member includes two sidewalls, which
respectively extend along two side surfaces of the blade
holder from a pivot axis, and an upper wall, which con-
nects the two sidewalls and extends along an upper sur-
face of the blade holder, and

a notch is formed in an end portion of the upper wall
located toward the pivot axis allowing for pivoting ofthe
coupling member.

21. The wiper blade according to claim 16, further com-
prising a coupling member that is pivotally coupled to the
blade holder and coupled to the wiper arm, wherein

the coupling member includes two sidewalls, which
respectively extend along two side surfaces of the blade
holder from a pivot axis, and an upper wall, which con-
nects the two sidewalls and extends along an upper sur-
face of the blade holder,

a pivotal coupling portion is arranged in two side surfaces
of the blade holder and two sidewalls of the coupling
member at positions corresponding to the pivot axis, the
pivotal coupling portion pivotally couples the blade
holder and the coupling member to each other,

each of the two sidewalls of the coupling member includes,
in a lower end surface, an arc surface extending around
the pivot axis, and

the blade holder includes opposing surfaces that are
opposed to the arc surfaces.

22. The wiper blade according to claim 16, wherein

each of the cases includes a fin portion that converts a
traveling air stream into a pressing force acting toward
the wiped surface, and

the blade holder includes a curved coupling portion that is
continuous with the fin portion.

23. A vehicle wiper comprising:

the wiper blade according to claim 16, and

the wiper arm including a distal coupling portion, wherein
the distal coupling portion includes two lap portions
extending downward to a position corresponding to the
backing in a vertical direction.
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